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Resumen La enfermedad por higado graso no alcoholico (EHGNA) afecta aproximadamente
a entre el 20% y el 30% de la poblacion general, y su relevancia clinica es debida a que una
parte de estos sujetos desarrolla esteatohepatitis no alcohdlica que puede progresar a cirrosis
y carcinoma hepatocelular. Actualmente la biopsia hepatica es el estandar de referencia para
el diagnostico y la estratificacion de la EHGNA, pero sin embargo, los riesgos y limitaciones
asociados a este procedimiento, junto con la alta y creciente prevalencia de la EHGNA han
desencadenado una busqueda intensiva de métodos alternativos no invasivos para la evaluacion
de esta enfermedad. Dentro de estos métodos destacan los biomarcadores de laboratorio, que
se han convertido en una opcion prometedora por su caracter no invasivo y su reproducibilidad.
Esta revision pretende exponer los conocimientos actuales sobre el papel de los biomarcadores
en el manejo de la EHGNA.

© 2017 AEBM, AEFA y SEQC. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Assessment of non-alcoholic fatty liver disease from the clinical laboratory

Abstract Non-Alcoholic Fatty Liver Disease (NAFLD) affects approximately 20% to 30% of the
general population, and its clinical relevance is due to the fact that a percentage of these sub-
jects develop non-alcoholic steatohepatitis that can progress to cirrhosis and hepatocellular
carcinoma. Currently the liver biopsy is the reference standard for the diagnosis and stratifi-
cation of NAFLD, but the risks and limitations associated with this procedure, together with
the high and increasing prevalence of NAFLD, have triggered an intensive search for alterna-
tive non-invasive methods for the evaluation of this disease. Among these methods are the
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laboratory biomarkers, which have become a promising option due to their non-invasive nature
and reproducibility in their measurement. This review aims to present current knowledge on
the role of biomarkers in the management of non-alcoholic steatohepatitis.

© 2017 AEBM, AEFA y SEQC. Published by Elsevier Espana, S.L.U. All rights reserved.

Introduccion

La enfermedad hepatica grasa no alcohdlica (EHGNA) es
un término genérico que se refiere a un amplio espec-
tro de lesiones hepaticas que aparecen en ausencia de
ingesta de alcohol, y que van desde la esteatosis simple sin
lesiones necroinflamatorias significativas, hasta un patron
complejo denominado esteatohepatitis, que incluye lesiones
activas de dano hepatocitario, apoptosis, muerte celular e
inflamacion. La esteatohepatitis es una enfermedad hepa-
tica cronica que puede evolucionar a fibrosis, cirrosis y
enfermedad hepatica terminal.

En la EHGNA tienen lugar una serie de alteraciones de
factores locales y sistémicos, que controlan el equilibrio
entre el aflujo, la oxidacion y la exportacion de lipidos, lo
que conduce a la acumulacion hepatica de triglicéridos. Es
un proceso complejo, y solo parcialmente conocido, pero
en el que sabe que desempenan un papel fundamental la
inflamacion y la resistencia a la insulina.

La EHGNA es el trastorno hepatico mas frecuente en los
paises industrializados occidentales, y tiene una prevalencia
del 6% al 35% en todo el mundo. En Europa, la prevalencia
media es del 25-26% con amplias variaciones en diferentes
poblaciones. La incidencia de la enfermedad ha aumentado
de manera significativa en los Ultimos afos, en paralelo con
el aumento de la prevalencia de la obesidad'?2.

Epidemiologia

Los estudios de poblacion han demostrado que la EHGNA esta
fuertemente asociada con la obesidad central, la diabetes
mellitus tipo 2 (DM2), la dislipidemia y la resistencia a la
insulina. Es frecuente la asociacion de diversos de estos fac-
tores y, dentro de estos, los predictores mas importantes de
fibrosis son la edad, la obesidad y la DM. Como tal, la EHGNA
puede ser considerada como la manifestacion hepatica del
sindrome metabdlico’.

Fisiopatologia

Desde el punto de vista fisiopatogénico la teoria mas acep-
tada como causante de la enfermedad es la del «doble
impacto» propuesta por Day y James®*. Segun este modelo,
el primer golpe implica la acumulacién de lipidos en los
hepatocitos debido a un desequilibrio en la homeostasis de
los triglicéridos, lo cual conduce al desarrollo de esteato-
sis hepatica, considerado el marcador patognoménico de la
enfermedad. Posteriormente, el segundo golpe equivale al
desarrollo de estrés metabolico-oxidativo y a la produccion

descontrolada de citoquinas como intento de compensar la
alteracion de la homeostasis lipidica, que provocan infla-
macion, necrosis y activacion de la cascada fibrogénica,
promoviendo por tanto progresion de la lesion hepatica.

En la EHGNA la acumulacion de grasa en el higado
es el resultado de una mayor liberacion de acidos grasos
libres (AGL) al higado, del aumento de la sintesis y dis-
minucion de la exportacion de triglicéridos a través de
lipoproteinas de muy baja densidad y de la reduccion de
la beta-oxidacion. Generalmente, los pacientes con EHGNA
tienen resistencia a la insulina, lo que provoca un aumento
de la lipolisis del tejido adiposo. Los AGL resultantes seran
absorbidos por el higado, pudiendo causar peroxidacion
lipidica, que aumentara la produccion de citoquinas pro-
inflamatorias®.

La lipogénesis de novo, debida a la hiperinsulinemia aso-
ciada a la resistencia a la insulina, también contribuye a
la esteatosis aumentando la produccion y almacenamiento
de triglicéridos. La hiperinsulinemia ademas puede causar
una reduccion de la secrecion de lipoproteinas de muy baja
densidad, lo que conduce a la acumulacion hepatica de tri-
glicéridos.

La presencia de inflamacion o esteatohepatitis depende
de una serie de factores tales como la presencia de AGL,
citoquinas proinflamatorias y adipoquinas, estrés oxidativo
y disfunciéon mitocondrial. En la figura 1 se puede apreciar
esquematicamente la fisiopatogenia de la EHGNA.

El hallazgo anatomopatoldgico mas comun descrito en la
enfermedad es la presencia de esteatosis hepatica, que se
presenta con diferentes grados de gravedad casi en el 100%
de los casos. Ademas, el amplio espectro de esta enferme-
dad incluye la presencia de esteatohepatitis y fibrosis en el
caso de enfermedad avanzada.

En la EHGNA la progresion de la lesion hepatica depende
del daiio histoldgico en el momento del diagndstico, asi la
esteatosis hepatica generalmente presenta un curso clinico
benigno y caracter reversible, mientras que la presencia de
esteatohepatitis o fibrosis estan vinculadas con un peor pro-
nostico de la enfermedad relacionado con el desarrollo de
cirrosis hepatica y carcinoma hepatocelular. De entre los
pacientes con esteatohepatitis un 25-35% desarrollan fibrosis
progresiva, entre el 65-75% permanecen estables o presen-
tan regresion de la fibrosis y entre el 9-20% progresan a
cirrosis®’.

Estos datos sugieren la importancia y la necesidad de
establecer un seguimiento protocolizado de los pacientes
con EHGNA, para detectar de manera precoz la presencia
de esteatohepatitis y/o fibrosis, estableciendo por tanto una
poblacion de riesgo con mayor probabilidad de evolucionar
a cirrosis y hepatocarcinoma.
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Figura 1  Fisiopatogenia de la EHGNA.

AGL: acidos graso libres; VLDL: lipoproteina de muy baja densidad.

Diagnéstico

Los sujetos con EHGNA estan en su mayoria asintomaticos,
aunque pueden mostrar manifestaciones clinicas inespecifi-
cas como fatiga, malestar general o dolor en el hipocondrio
derecho. En ocasiones existe solo hepatomegalia, sin icte-
ricia, y los datos de esplenomegalia o signos clinicos de
hipertension portal son muy raros. De ahi que casi siempre
se sospeche el diagnostico por la presencia de alteraciones
ecograficas o de los resultados de laboratorio descubiertos
de manera accidental.

Deben excluirse otras causas de hepatopatia, especial-
mente las hepatitis virales y el alcoholismo, por ser las mas
prevalentes en nuestro medio. La ausencia de consumo de
alcohol es una de las caracteristicas definitorias de esta enti-
dad, pero es dificil de establecer con seguridad, motivo por
el que se usan con frecuencia cuestionarios especificos o,
incluso, combinaciones de datos analiticos.

En la actualidad, para el diagnostico de la EHGNA se
dispone basicamente de la biopsia hepatica, técnica de
referencia y de métodos no invasivos representados por las
técnicas de imagen y los biomarcadores de laboratorio.

Biopsia hepatica

La biopsia hepatica es el estandar de referencia para el
diagndstico de la EHGNA, ya que confirma los hallazgos his-
toldgicos tipicamente descritos en la enfermedad y permite
su estratificacion. Sin embargo, es un procedimiento inva-
sivo, que implica por tanto un riesgo bajo pero real de
morbimortalidad. Ademas del riesgo de eventos adversos la
biopsia hepatica presenta ciertas limitaciones inherentes al
procedimiento, tales como el error de muestreo y la varia-
bilidad intra e interobservador. Otras limitaciones no menos
importantes son su elevado coste y una baja aceptacién por
parte de los pacientes, que en ocasiones conlleva demoras
terapéuticas®.
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Estas razones justifican que la biopsia no pueda utili-
zarse como procedimiento de cribado en el gran nimero de
pacientes con sospecha de EHGNA, ni tampoco para realizar
el seguimiento de los pacientes ya diagnosticados, quedando
su uso limitado a pacientes muy seleccionados®'®. Es por
ello que en los Ultimos anos se ha potenciado el desarrollo
de técnicas no invasivas, fundamentalmente biomarcadores
y estudios de imagen.

Técnicas de imagen

De entre las técnicas de imagen la ecografia es la técnica
de cribado mas comUnmente utilizada en la practica clinica
rutinaria cuando existe sospecha de EHGNA, debido espe-
cialmente a su bajo coste y a su accesibilidad. Sin embargo,
la sensibilidad de la técnica es baja en estadios leves de la
enfermedad y para diferenciar estadios intermedios'".

Han cobrado especial relevancia en los ultimos anos téc-
nicas de imagen como el Fibroscan® o el ARFI (Acustic
Radiation Force Impulse; técnica de radiacion acustica de
la fuerza del impulso), basadas en la medicion de la rigi-
dez hepatica mediante ultrasonidos. Estas técnicas, aunque
con sus limitaciones, han mostrado buenos resultados en la
evaluacién de la EHGNA® "2,

Otras técnicas de imagen, aunque por el momento ape-
nas utilizadas en la practica clinica para el diagnéstico de
la EGHNA, son la tomografia computarizada o la resonan-
cia magnética (RM). Aunque la tomografia computarizada
se considera una técnica fiable para evaluar la esteatosis
su uso es limitado por la exposicion a la radiacion. Den-
tro de la RM existe una modalidad llamada «elastografia de
resonancia magnética» (elasto-RM), que produce imagenes
codificadas a color que indican la elasticidad de los tejidos.
Esta técnica aporta buenos resultados, pero las principales
limitaciones son su elevado coste, su poca disponibilidad y
que, en ocasiones, es mal tolerada por los pacientes' "4,
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Biomarcadores

Los biomarcadores se muestran como una opcion muy
prometedora para la valoracion de la EHGNA, fundamen-
talmente por su naturaleza no invasiva, asi como por
la posibilidad de automatizacion y su reproducibilidad.
A continuacion se exponen algunos de los principales bio-
marcadores que se han evaluado en el contexto de esta
enfermedad.

Pruebas de funcion hepatica

Aunque un porcentaje bastante elevado de los pacientes
con EHGNA pueden tener las pruebas de funcion hepatica
normales, dentro del patron caracteristico del laborato-
rio se encuentran la elevacion moderada de la aspartato
aminotransferasa (AST; EC 2.6.1.1.) y la alanino aminotrans-
ferasa (ALT; EC 2.6.1.2), que refleja un dano hepatocelular
inespecifico. En la EHGNA, y mas especificamente en la
esteatohepatitis no alcohdlica, los niveles de aminotrans-
ferasas pueden elevarse de 2 a 4 veces sobre el limite
superior de normalidad, siendo la ALT mas alta que la AST,
en contraste con la esteatohepatitis alcoholica’ 6.

Los niveles altos de fosfatasa alcalina (EC 3.1.3.1.) y
v-glutamiltransferasa (GGT; EC 2.3.2.2.) también son comu-
nes, detectandose en el 25-75% de los pacientes, situandose
los niveles entre 1,5 y 3 veces el limite superior de la nor-
malidad. La bilirrubina y la albimina suelen permanecer
normales hasta etapas avanzadas de la hepatopatia’’.

Los trastornos en la hemostasia, debidos a la disminucion
de la capacidad sintética del higado de los factores de la
coagulacion, no se manifiestan generalmente hasta alcan-
zar el estadio de cirrosis hepatica. En las etapas previas
de la enfermedad no se observan alteraciones hemostasi-
cas debido a la gran reserva funcional de las proteinas de la
coagulacion existente en el higado.

Si bien todas estas alteraciones no son especificas, ni
tampoco suficientemente sensibles para detectar la enfer-
medad en estadios iniciales, si ayudan a excluir otras causas
potenciales de enfermedad hepatica después de descartar
alcoholismo y marcadores virales positivos.

Biomarcadores de fibrosis

La fibrosis hepatica es la formacion y acumulacion patolo-
gica de matriz extracelular por las células estrelladas en
respuesta a una lesion hepatica cronica. El grado y la tasa
de progresion de la fibrosis hepatica se consideran actual-
mente los determinantes mas importantes de la evolucion y
el pronostico de los pacientes con EHGNA. Esta es la razén
por la cual los primeros biomarcadores que se utilizaron
en la EHGNA fueron los que estimaban el grado de fibrosis
hepatica y que, generalmente, se habian evaluado inicial-
mente en pacientes con hepatitis virales (particularmente
con hepatitis por virus C). Existe una amplia variedad de
este tipo de biomarcadores, utilizados de manera aislada,
o mas frecuentemente combinados mediante algoritmos
matematicos. A continuacion se describen algunos de los
mas relevantes.

En 2007 se desarrollo el algoritmo NAFLD Fibrosis Score
(NFS) en un estudio llevado a cabo en una poblacion
de pacientes con EHGNA diagnosticada mediante biop-
sia, con el objetivo de identificar a aquellos con fibrosis

avanzada'®. El indice incluye los parametros edad, indice
de masa corporal, presencia de DM o alteracion de la
glucosa en ayunas, relacion AST/ALT, recuento de plaque-
tas y albumina. Una puntuacion por debajo de -1,455
tiene un valor predictivo negativo alto para excluir fibro-
sis avanzada, mientras que una puntuacion por encima de
0,676 predice fibrosis avanzada. Los autores recomiendan
que Unicamente los pacientes cuya puntuacion se sitle
en el rango intermedio deben someterse a biopsia hepa-
tica, evitando asi alrededor del 75% de las biopsias. En
un metaanalisis de 2011 que evalud diversos estudios lle-
vados a cabo en pacientes con EHGNA' se reflejé un
area bajo la curva ROC (receiver operation characteristics;
AUROC) y una sensibilidad y especificidad del NAFLD Fibro-
sis Score para la deteccion de fibrosis avanzada de 0,85, 90%
y 97%.

Otro algoritmo simple que se desarrolld para excluir la
presencia de fibrosis avanzada en pacientes con EHGNA es el
BARD (de las siglas en inglés de body mass index [BMI]; aspar-
tate transaminase/alanine aminotransferase ratio [AAR] y
diabetes mellitus [DM]). Se basa en 3 variables combinadas
en una suma ponderada (el indice de masa corporal > 28
representa 1 punto, la relacion AST/ALT > 0,8 representa
2 puntos y la DM representa 1 punto). Una puntuacion de 2-4
tuvo una odds ratio de 17 (intervalo de confianza: 9,2-31,9)
para determinar la fibrosis avanzada y un valor predictivo
negativo del 96%%°.

El indice APRI (AST to Platelet Ratio Index; indice
AST/plaquetas) se calcula utilizando los niveles de AST y
el recuento de plaquetas. En un estudio reciente?’ en el
que participaron 358 pacientes con EHGNA diagnosticada
mediante biopsia, el AUROC, la sensibilidad y la especifici-
dad del APRI (para un punto de corte > 1) para la deteccién
de fibrosis significativa fueron respectivamente: 0,67, 30% y
93%.

El indice FIB-4, disehado inicialmente en una pobla-
cion de pacientes con virus de la hepatitis C, incluye el
recuento de plaquetas, ALT, AST y edad. Posteriormente
se ha evaluado en pacientes con EHGNA, encontrando un
AUROC para el diagnostico de fibrosis avanzada de 0,871. Se
plantean 2 puntos de corte, de tal manera que los valores
por debajo del punto inferior (1,45) permiten excluir fibrosis
avanzada (sensibilidad 74%, especificidad 71%) y los valores
por encima del punto de corte superior (3,25) indican la pre-
sencia de fibrosis avanzada (sensibilidad 26%, especificidad
98%)2.

El Enhanced Liver Fibrosis test (ELF) es una version
simplificada del panel original ELF (OELF) cuya utilidad diag-
nostica ha sido validada para la deteccion de fibrosis en una
amplia variedad de trastornos hepaticos. La prueba ELF es
un algoritmo que incluye 3 biomarcadores, el acido hialu-
rénico (HA), el propéptido aminoterminal del procolageno
tipo m (PIIINP) y el inhibidor tisular de la metaloproteinasa
1 (TIMP-1). En el primer estudio de validacion del test ELF
en una poblacion de pacientes con EHGNA se establecie-
ron 3 puntos de corte: 0,3576 para la deteccién de fibrosis
avanzada (AUROC 0,90), -0,1068 para fibrosis significativa
(AUROC 0,82) y -0,2070 para ausencia de fibrosis (AUROC
0,76)%.

El indice Hepascore incluye la edad, el sexo, la bilirru-
bina, la +y-glutamiltransferasa, el acido hialurénico y
la a2-macroglobulina. El algoritmo ha sido valorado en
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Tabla 1

indices matematicos para la estimacion del grado de fibrosis en pacientes con EHGNA

indices matematicos Variables incluidas

Puntos de corte Referencia

NFS Edad, IMC, DM o alteracion de la
glucosa en ayunas, AST/ALT,
plaquetas y albimina

BARD IMC, AST/ALT, DM

APRI AST, plaquetas

FIB-4 Plaquetas, ALT, AST, edad

ELF HA, PIIINP, TIMP-1

Hepascore Edad, sexo, bilirrubina, GGT, HA,

a2-macroglobulina

FibroMeter™-EHGNA Edad, peso corporal, ferritina,
plaquetas, AST, ALT, glucosa en
ayunas

Sexo, bilirrubina, GGT, ApoA1,

haptoglobina, a2-macroglobulina

FibroTest™

<1,455: ausencia de fibrosis Angulo et al.'®
avanzada (S: 82%, E: 77%, VPP: 56%,
VPN: 93%)

>0,676: presencia de fibrosis
avanzada (S: 51%, E: 98%, VPP: 90%,
VPN: 85%)

2-4: fibrosis avanzada (AUROC: 0,81,
VPP: 43%, VPN: 96%)

>1: fibrosis significativa (AUROC:
0,67, S: 30% y E: 93%)

<1,45: ausencia de fibrosis avanzada
(AUROC: 0,87, S: 74%, E: 71%, VPP:
90%, VPN: 64%)

> 3,25: presencia de fibrosis avanzada
(AUROC: 0,87, S: 26%, E: 98%, VPP:
48%, VPN: 95%)

0,3576: presencia de fibrosis
avanzada (AUROC: 0,90, S: 80%, E:
90%, VPP: 71%, VPN: 94%)

-0,1068: presencia de fibrosis
significativa (AUROC: 0,82, S: 70%, E:
70%, VPP: 70%, VPN: 80%)

-0,2070: ausencia de fibrosis
(AUROC: 0,76, S: 61%, E: 80%, VPP:
81%, VPN: 79%)

0,37: fibrosis significativa (AUROC:
0,73, S: 50,5%, E: 88,3%)

0,44: fibrosis avanzada (AUROC: 0,81,
S: 75,5%, E: 84,1%)

0,70: cirrosis (AUROC: 0,90, S: 87%,
E: 89%)

0,490: fibrosis significativa (AUROC:
0,94, S: 78,5%, E: 95,9%, VPP: 87,9%,
VPN: 92,1%)

0,30: fibrosis avanzada (AUROC: 0,86,
S: 77%, E: 77%, VPP: 54%, VPN: 90%)

Harrison et al.2°
Tapper et al.”!

Sumida et al.??

Guha et al.??

Kaswala et al.?*

Calés et al.??

Ratziu et al.2®

ALT: alanino aminotransferasa; ApoA1: apolipoproteina A1; AST: aspartato aminotransferasa; AUROC: area bajo la curva ROC; DM: diabetes
mellitus; E: especificidad; GGT: y-glutamiltransferasa; HA: acido hialuronico; IMC: indice de masa corporal; PIIINP: propéptido amino-
terminal del procolageno tipo mi; S: sensibilidad; TIMP-1: inhibidor tisular de la metaloproteinasa 1.

pacientes con EHGNA, demostrando su capacidad para la
identificacion de pacientes con fibrosis significativa (AUROC,
sensibilidad y especificidad de 0,73, 50,5% y 88,3%), fibrosis
avanzada (0,81, 75,5% y 84,1%) y cirrosis (0,90, 87% y 89%)**.

También se han desarrollado paneles patentados para
evaluar la fibrosis en la EHGNA. Es el caso de FibroMeter™-
EHGNA, que incluye 7 variables (edad, peso corporal,
ferritina, plaquetas, AST, ALT y glucosa en ayunas) Yy
FibroTest™, que se basa en la combinacién de edad, sexo,
bilirrubina, y-glutamiltransferasa, apolipoproteina A1, hap-
toglobina y «2-macroglobulina. Ambos aportan valores
optimos de AUROC para la deteccion de fibrosis (0,94 Fibro-
meter y 0,86 Fibrotest)?26,

En la tabla 1 puede observarse de manera resumida el
rendimiento diagnostico de los distintos indices matemati-
cos para la estimacion del grado de fibrosis.

Glicobiologia
La glicosilacion es la modificacion postraduccional de protei-
nas secretadas con restos de hidratos de carbono que puede
provocar cambios estructurales, asi como en las interaccio-
nes celulares, la solubilidad y la unién a receptores. Debido
a que muchas proteinas glicosiladas en el suero se generan
en el higado, se espera que una funcién hepatica disminuida
se relacione con los cambios en la glicosilacion de proteinas,
y estudios recientes sugieren que el N-glicol sérico puede ser
un biomarcador valioso de enfermedad hepatica cronica?’ 8.
De acuerdo con las diferencias en los patrones de
N-glicosilacion se han identificado 2 biomarcadores, el Gly-
coCirrhoTest y el GlycoFibroTest, para predecir la presencia
de cirrosis y fibrosis respectivamente?’-3°, por lo que podrian
ser Utiles en la identificacion de estadios avanzados de la
EHGNA.
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Marcadores de inflamacion

Teniendo en cuenta la fisiopatologia de la EHGNA se ha eva-
luado la utilidad de diversos biomarcadores de inflamacion
para la valoracion de la enfermedad, incluyendo citoqui-
nas inflamatorias como el factor de necrosis tumoral alfa
(TNF-a) y la interleuquina 6 (IL-6), asi como la proteina
C reactiva ultrasensible (hs-CRP) o la ferritina. La supre-
sion de la sefalizacion de citoquinas regula negativamente
los receptores hepatocelulares de insulina y promueve la
resistencia a la insulina hepatica adquirida. Otras moléculas
relacionadas con la inflamacion hepatica, como es la enzima
catepsina D, también se han identificado como posibles bio-
marcadores para la valoracion de esta enfermedad.

Existe una fuerte asociacion entre la IL-6 y la EHGNA®',
sin embargo la IL-6 se eleva en varias afecciones inflama-
torias incluyendo resistencia a la insulina y desencadena
fibrosis en multiples organos. Se ha demostrado que la IL-6
es significativamente mayor en los pacientes con EHGNA en
comparacion con poblacion sana, sin embargo se observan
resultados contradictorios cuando se comparan los niveles
de IL-6 entre los pacientes con esteatosis simple y aquellos
con esteatohepatitis®?33. Asi, el papel de la IL-6 parece (til
en la confirmacion del diagnéstico de la enfermedad, mien-
tras que su papel como marcador de estadificacion es menos
claro.

El TNF-a estd implicado en la patogénesis de la
esteatohepatitis no alcohdlica, encontrandose sus niveles
significativamente aumentados en estos pacientes con res-
pecto a aquellos con esteatosis simple y en los controles
sanos®3,

La ferritina es una proteina intracelular que se une al
hierro y lo libera de manera controlada. El nivel de ferri-
tina aumenta en respuesta a la infeccion y a la inflamacion.
La ferritina sérica es un predictor independiente de fibrosis
hepatica avanzada en pacientes con EHGNA®. Otro mar-
cador genérico de inflamacion, la PCR, ha mostrado una
asociacion con la esteatohepatitis no alcohélica®.

Mas recientemente se ha identificado que los niveles plas-
maticos de la enzima lisosomica catepsina D, implicada en
el procesamiento de las lipoproteinas ricas en colesterol, se
incrementan de manera significativa en los pacientes con
esteatohepatitis en comparacion con los pacientes con un
higado sano o esteatosis simple. Ademas, los niveles de esta
enzima correlacionan de manera especifica con el grado de
severidad de la EHGNA, incluso en las etapas iniciales de la
enfermedad. Por otra parte, en pacientes con EHGNA some-
tidos a cirugia bariatrica se comprobd que después de la
intervencion, la catepsina D disminuyo de manera significa-
tiva paralelamente a la mejoria en el grado de hepatopatia.
Estos datos sugieren que esta enzima podria utilizarse en el
diagnéstico y seguimiento de la EHGNA®’.

Marcadores de apoptosis

La citoqueratina 18 (CK-18) es la principal proteina de fila-
mento intermedio del higado. Las caspasas escinden CK-18
durante la apoptosis de hepatocitos y crean fragmentos de
CK-18 que pueden ser detectados por inmunoensayo. Se
considera por tanto un marcador de la apoptosis de los
hepatocitos, que aumenta significativamente en la estea-
tohepatitis no alcohdlica en comparacion con la esteatosis
simple o el higado sano.

Diversos estudios han mostrado respecto a la CK-18 resul-
tados satisfactorios para la deteccion de esteatohepatitis
no alcohdlica, pero sin embargo se observan grandes dife-
rencias en los puntos de corte establecidos, lo que supone
un problema para la aplicacion clinica. Un metaanalisis que
evalué 11 estudios recientes muestra que el AUROC para
la deteccion de esteatohepatitis vario desde 0,71 a 0,93,
con una sensibilidad y especificidad del 66% y 82% respec-
tivamente. Se constatd una amplia variacion en los valores
de corte reportados por cada investigador (punto de corte
optimo entre 136-338U/1)®. Ademas, sus niveles plasmati-
cos estan alterados en varias afecciones inflamatorias que
implican respuesta apoptotica, tales como hepatitis viral
crénica, enfermedades pulmonares y renales cronicas®®. Por
estas razones la Asociacion Americana para el Estudio de
Enfermedades Hepaticas (AASLD) no ha recomendado el uso
de CK-18 para el diagndstico de la esteatohepatitis no alco-
holica.

Adipoquinas

La asociacion entre la obesidad y la EHGNA esta bien des-
crita. Se sabe que el tejido adiposo segrega varias proteinas
bioactivas, que se consideran implicadas en el desarrollo de
la enfermedad.

La adiponectina es la proteina mas abundante secretada
por el tejido adiposo y tiene funciones en el metabolismo
de la glucosa y los lipidos. Su secrecion es estimulada por la
insulina y es inducida durante la diferenciacion de las célu-
las grasas. Los niveles circulantes de adiponectina se asocian
negativamente con la resistencia a la insulina, la DM2, la
dislipidemia y el sindrome metabdlico. Varios estudios han
demostrado niveles significativamente mas bajos de adipo-
nectina en el suero de pacientes con esteatohepatitis no
alcoholica con respecto a pacientes sanos o con esteatosis
simple’®40,

Otra adipoquina asociada con la EHGNA es la leptina, una
proteohormona de 16 kDa implicada en la regulacion de la
ingesta de alimentos, el balance energético y el peso cor-
poral. Las concentraciones de leptina en la sangre reflejan
la grasa corporal total*'**?, Aunque son diversos los estudios
que han abordado el papel de la leptina como biomarcador
en la EHGNA, los resultados no son concluyentes. Por un lado
se ha senalado que los niveles de esta adipoquina son signifi-
cativamente mas altos en los pacientes con EHGNA’>“° | pero
existen otros estudios que han reportado la ausencia de dife-
rencias entre pacientes y grupo control®. En el trabajo de
Lemoine et al.“’ se indica que la ratio adiponectina/leptina
en combinacion con la evaluacion de la resistencia a la insu-
lina es util para la prediccion de la enfermedad. En otro
estudio se ha sehalado que los niveles de leptina y adipo-
nectina son predictores independientes de esteatohepatitis
no alcohdlica en pacientes obesos**.

También se ha estudiado la relacion de la resistina con la
EHGNA, aunque los resultados han mostrado discrepancias
en funcion de los estudios. Por un lado existen publicacio-
nes que ponen de manifiesto la existencia de niveles mas
altos de esta citoquina en pacientes con EHGNA en estadios
avanzados®®, mientras que otras publicaciones indican que
no existen diferencias significativas entre los pacientes con
EHGNA vy los controles sanos*®#,
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Los niveles séricos de la proteina de union al retinol 4
(RBP4), otra adipoquina asociada con resistencia a la insu-
lina, también se han encontrado elevados en los pacientes
con EHGNA en comparacion con los controles®.

Esta claro que las adipoquinas desempefan un papel en el
desarrollo y la patogénesis de la EHGNA, pero sin embargo se
necesitan mas estudios que presenten una evidencia robusta
de su utilidad como marcadores de la enfermedad.

Marcadores de estrés oxidativo

El estrés oxidativo se ha establecido como un factor clave en
el desarrollo de la esteatohepatitis no alcoholica, aunque las
interacciones de este proceso complejo con el desarrollo y
la progresion de la enfermedad no se conocen con exactitud.
Varios estudios han evaluado marcadores tanto del aumento
del estrés oxidativo como de la reduccién de la capacidad
antioxidante en pacientes con EHGNA.

Se ha demostrado que la lipoproteina de baja densidad
(LDL) oxidada y las sustancias reactivas al acido tiobarbitu-
rico (TBARS) son significativamente mas altos en pacientes
con esteatohepatitis no alcoholica. Ademas, ambos marca-
dores se asocian de manera independiente con la resistencia
alainsulinay suinteraccion con las células estrelladas hepa-
ticas favorece el desarrollo de fibrosis*®:>°.

Por otro lado, se han encontrado niveles mas bajos de
superoxido dismutasa, catalasa y glutation peroxidasa (GSH-
Px) en pacientes con EHGNA>'->Z,

El citocromo p450 2E1 desempeia un papel importante
en el metabolismo de los acidos grasos y conduce a la for-
macion de perdxidos lipidicos toxicos. Evidencias recientes
muestran correlaciéon positiva entre la actividad del cito-
cromo p450 2E1, la sobreproduccion de especies reactivas de
oxigeno y la resistencia a la insulina, por lo que desempena
un papel importante en el desarrollo y la progresion de la
EHGNA'6:53,

Metabolomica y proteémica

La metaboldmica y protedmica son unas de las técnicas mas
utilizadas para identificar nuevos marcadores de la EHGNA.
Generalmente se utiliza un enfoque de metabolémica explo-
ratoria mediante cromatografia liquida-espectrometria de
masas de alto rendimiento para identificar metabolitos
cuyos niveles difieran en los pacientes con EHGNA>.

Metabolémica: Mediante analisis metabolémico se ha
revelado que la EHGNA se asocia con mayores concen-
traciones plasmaticas de homocisteina y cisteina total, y
menores concentraciones plasmaticas de glutation total.
Adicionalmente se han encontrado niveles mas elevados de
glicocolato, taurocolato y glicoconso-desoxicolato. Las con-
centraciones plasmaticas de acidos grasos de cadena larga
fueron menores, mientras que las de carnitina libre, buti-
rilcarnitina y metilbutirilcarnitina fueron mas altas en la
esteatohepatitis no alcohdlica®.

También mediante enfoque metaboldmico, Li et al. iden-
tificaron los niveles séricos de glucosa, glutamato, lactato
y taurina como biomarcadores de EHGNA y construyeron un
modelo para predecir las diferentes etapas de la progresion
de la enfermedad basado en los diferentes niveles de estos
biomarcadores en cada individuo®®.

Proteémica: Los estudios protedmicos usan el recono-
cimiento de patrones con sustraccion. Varios estudios han

reportado diferentes picos de proteinas en el suero de
pacientes con esteatohepatitis que difieren de otros que
Unicamente presentan esteatosis simple®”>8,

Dos estudios protedémicos importantes, utilizando tejido
hepatico y suero de pacientes adultos con y sin EHGNA, reve-
laron una mayor expresion de lumican (un proteoglucano
de queratan sulfato implicado en la reticulacion del cola-
geno y la transicion epitelial-mesenquimal) en pacientes con
esteatohepatitis no alcohdlica®®°.

En otro estudio proteémico se encontré que diversas pro-
teinas se regulan al alza y a la baja en pacientes con EHGNA
en comparacion con sujetos sanos. La afamina, la apolipo-
proteina E, la molécula CD5, el complemento C3, la proteina
de union al factor de crecimiento similar a la insulina 3, la
proteina de unién a la vitamina D y la proteina citosdlica 1
de los linfocitos se incrementaron en el suero de los pacien-
tes con EHGNA. Ademas, la apolipoproteina E, la catalasa,
la molécula CD5, la proteina citosolica 1 de los linfocitos
y la proteina de unidn a la vitamina D se incrementaron en
aquellos pacientes con esteatohepatitis en comparacion con
los que Unicamente presentaban esteatosis simple®'.

Genética

Se han constatado variaciones considerables tanto en la gra-
vedad como en la progresion de la EHGNA en pacientes con
caracteristicas basales similares, asi como diferente preva-
lencia de la enfermedad en funcion de la raza, e incluso
en determinados individuos parece haber un componente
familiar. Estos datos fundamentan la implicacion de facto-
res genéticos. Se ha estudiado la asociacion entre varias
mutaciones y polimorfismos y la sobreexpresion de genes
proinflamatorios, proapoptoticos y profibrogénicos, lo que
podria condicionar la variabilidad en las manifestaciones cli-
nicas, asi como la progresion y el curso de la enfermedad®?.

El polimorfismo de nucledtido Unico rs738409 en el gen
de la adiponutrina (PNPLA3), ubicado en el cromosoma 22,
en que existe una transversion de citosina (C) por guanina
(G), la que a su vez codifica la variante [148M (cambio del
aminoacido isoleucina por metionina), ha sido identificado
como un determinante genético de la EHGNA, asociandose
a una esteatosis mas grave, esteatohepatitis y fibrosis, asi
como con aumento del riesgo de desarrollar carcinoma
hepatocelular®®4,

Otra variante genética en relacion con la EHGNA des-
cubierta mas recientemente es la que ocurre en el gen
Transmembrane 6 superfamily member 2 (TM6SF2), ubicado
en el cromosoma 19, y que se ha asociado a la presencia de
esteatosis, esteatohepatitis y fibrosis hepatica. El polimor-
fismo de nucleétido Unico rs58542926 en el gen de TM6SF2
condiciona una transicion de citosina por timina, que a su
vez codifica una variante en que glutamato pasa a lisina en
el residuo 167 (E167K) de la proteina®.

Epigenética

La epigenética, un fenomeno heredable que afecta a la
expresion génica sin alterar la secuencia del ADN, propor-
ciona una nueva perspectiva sobre la patogénesis de la
EHGNA. Los cambios epigenéticos reversibles tienen lugar a
nivel transcripcional y proporcionan una conexion fenotipica
entre el huésped y el medio ambiente. Existen evidencias
que sugieren la importancia del papel de la epigenética en
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la EHGNA, pudiendo identificarse en este campo biomarca-
dores utiles para determinar el riesgo inicial de EHGNA, asi
como el pronostico e incluso posibles dianas terapéuticas.

Metilacion del ADN: Los patrones de metilacion aberran-
tes del ADN genomico representan uno de los principales
cambios epigenéticos que pueden causar la expresion génica
anormal en la EHGNA. También se ha sugerido que las varia-
ciones epigenéticas en la metilacion del ADN mitocondrial
pueden ocurrir durante el desarrollo de la enfermedad.

Estudios epigenomicos han sugerido que las diferencias
genéticas de metilacién podrian ser Gtiles para distinguir
a los pacientes con esteatohepatitis avanzada de aquellos
con esteatosis simple. En los estadios mas patologicos de
la EHGNA se ha evidenciado que algunos genes reparadores
de tejidos se encuentran hipometilados en el higado, mien-
tras que genes relacionados con rutas metabdlicas estan
hipermetilados. También se han observado diferencias de
metilacion del ADN en genes pro y anti-fibrogénicos, lo que
podria ser Gtil para predecir la progresion a fibrosis de la
EHGNA. Ademas se ha sugerido que los perfiles de metilacion
del ADN en genes asociados con la homeostasis lipidica, la
fibrosis y la carcinogénesis podrian ser Gtiles para investigar
el papel etioldgico de la metilacion del ADN en la progresion
de la EHGNA%®¢7,

Modificacion de histonas: Se ha sefalado que la modi-
ficacion de histonas, concretamente la acetilacion, influye
en los perfiles de expresion génica en la EHGNA. De hecho,
las modificaciones aberrantes de las histonas promueven
el desarrollo de la DM2 junto con la resistencia a la insu-
lina y, en consecuencia, se relacionan con la EHGNA. Esto
abre un importante campo de investigacion, donde ya se
han identificado posibles biomarcadores de susceptibili-
dad de la enfermedad, asi como estrategias terapéuticas
potenciales®’.

MicroARN: Se conoce que los microARN (miR) influyen
en la expresion fenotipica mediante la modulacion de la
expresion génica y recientemente se han propuesto como
biomarcadores potenciales y dianas terapéuticas atractivas
para la EHGNA.

Son muchos los miR estudiados en este ambito, de entre
los que destacaremos la correlacion negativa existente entre
el nivel de expresion de miR-122 y el grado de dafo his-
topatoldgico, especificamente con el grado de fibrosis, lo
que permite distinguir a los pacientes con fibrosis mas avan-
zada cuando los niveles de este miR estan disminuidos®’. Por
otra parte, se ha identificado que la expresion hepatica del
miR-21 aumenta en pacientes con EHGNA, correlacionando
ademas con la gravedad de la misma®®.

Combinacion de técnicas no invasivas

Con el objetivo de mejorar el rendimiento de los biomar-
cadores y las técnicas de imagen, ya algunos autores han
propuesto la combinacion de ambos como una herramienta
util en la valoracion de la hepatopatia cronica. La combina-
cion de 2 métodos no invasivos distintos implica un enfoque
mas amplio y probablemente mas adecuado, ya que a la
hora de intentar limitar el nimero de biopsias realizadas, el
hecho de utilizar de forma conjunta 2 métodos complemen-
tarios con bases bioldgicas diferentes supone una ventaja

frente al uso de técnicas individuales y aumenta la seguridad
diagndstica.

Un estudio de Crespo et al.®® demostré que la combi-
nacion sincronica de ELF con Arfi o Fibroscan aumenta los
valores predictivos, tanto positivos como negativos, de los
métodos individuales en la deteccion de fibrosis significativa
y cirrosis en pacientes trasplantados y no trasplantados con
hepatopatia crénica de diversa etiologia.

También los estudios realizados en pacientes con hepa-
topatia crénica por virus C han sefialado que la combinacion
de biomarcadores y técnicas de imagen supone un aumento
del rendimiento diagnostico frente al uso de las técnicas de
manera individual en la deteccion de fibrosis’®"".

Discusion y conclusiones

La EHGNA es uno de los trastornos hepaticos cronicos mas
frecuentes en la actualidad, y con una incidencia creciente
fuertemente ligada a la epidemia de obesidad existente en
muchos paises occidentales. La EHGNA se asocia con un
aumento de la mortalidad por causas hepaticas y eventos
cardiovasculares, y el riesgo es mas alto en aquellos pacien-
tes con esteatohepatitis y fibrosis avanzada.

Dentro de las opciones diagnosticas para la EHGNA los
biomarcadores pueden considerarse los candidatos ideales.
La principal ventaja frente a la biopsia, ademas de la obvia
ausencia de invasividad, es la posibilidad de realizarlos de
forma periddica, lo que permite un control evolutivo y conti-
nuo, ofreciendo una vision dinamica de la enfermedad. Esto
supone la oportunidad de realizar una evaluacion no inva-
siva, mas continua y probablemente mas fiel que el actual
método de referencia. Sin embargo, aunque en principio
estas caracteristicas conviertan a los biomarcadores en una
opcion muy conveniente para la valoracion de la EHGNA,
existen varios puntos criticos que dificultan su implemen-
tacion en la practica clinica habitual, especialmente de los
biomarcadores mas novedosos.

Una de las limitaciones existentes a la hora de la norma-
lizacion del uso de los biomarcadores en la valoracion de
la EHGNA radica en la incertidumbre sobre qué punto
de la enfermedad debe detectarse exactamente. Inicial-
mente la mayoria de los estudios estaban planteados con
el objetivo de detectar fibrosis, pero a medida que ha avan-
zado el conocimiento en la fisiopatogenia de la enfermedad,
la esteatohepatitis ha ganado importancia, convirtiéndose
en el objetivo diagnostico. La ausencia de una referencia
clara sobre el punto de la enfermedad que debe detectarse,
ha originado que las investigaciones hayan ido por cami-
nos relativamente diferentes, lo que implica resultados muy
heterogéneos, cuyo contraste y comparacion es dificil.

Por otro lado, tal como se muestra en esta revision, hasta
la actualidad son multiples las moléculas que se han eva-
luado como posibles biomarcadores para el manejo de la
EHGNA, obteniendo en muchos casos buenos resultados. Sin
embargo, existen muchas lagunas en cuanto a los puntos
de corte que deben utilizarse en la evaluacion de la enfer-
medad, asi como en referencia a los niveles normales de
estos biomarcadores en individuos sanos dependiendo del
sexo, etnia, edad, estado nutricional y comorbilidades. Ade-
mas, de muchos de estos biomarcadores que no se utilizan
todavia en la practica clinica no se dispone de estandares
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de referencia, lo que implica que ante el uso de diferen-
tes técnicas los resultados aportados puedan discrepar de
manera significativa, lo que dificulta mucho las compara-
ciones entre estudios y por tanto su implementacion en la
practica asistencial.

Estas son las razones por las que actualmente el segui-
miento de la mayoria de los pacientes con EHGNA se realiza
con biomarcadores clasicos de funcion hepaticay, en algunos
casos, con biomarcadores de fibrosis, de manera aislada o
combinados mediantes algoritmos matematicos. Los biomar-
cadores que valoran la funcion hepatica tienen la ventaja
obvia de estar disponibles en la mayoria de los laboratorios,
aunque sin embargo, tal como ya se ha explicado, carecen de
la especificidad suficiente para caracterizar la lesion hepa-
tica de estos pacientes y de la sensibilidad necesaria para
detectar estadios iniciales de la enfermedad. En nuestra opi-
nion, a dia de hoy la mejor opcion seria la utilizacion de
algoritmos matematicos, que mejoran el rendimiento diag-
nostico frente al uso de biomarcadores individuales. Por otra
parte creemos que la combinacién de los biomarcadores con
otra técnica no invasiva, como los estudios radiodiagndsti-
cos, implica un enfoque mas amplio y probablemente mas
adecuado a la hora de intentar limitar el nimero de biopsias
realizadas, suponiendo un modelo diagnostico apropiado.

Por tanto, la investigacion futura tiene como reto funda-
mental determinar qué biomarcadores pueden establecerse
como una opcion fiable y precisa para la evaluacion de la
EHGNA, mediante el uso de estudios metodolégicamente
armonizados para poder asegurar la replicacion indepen-
diente de los resultados. Ademas, una mayor comprension
de la fisiopatologia de la enfermedad permitira identificar
nuevos biomarcadores.

Conflicto de intereses

Los autores declaran la ausencia de conflicto de intereses
en relacion con el articulo publicado.

Bibliografia

1. Younossi ZM, Stepanova M, Afendy M, Fang Y, Younossi Y, Mir H,
et al. Changes in the prevalence of the most common causes of
chronic liver diseases in the United States from 1988 to 2008.
Clin Gastroenterol Hepatol Off Clin Pract J Am Gastroenterol
Assoc. 2011;9:524-30.

2. Bedogni G, Miglioli L, Masutti F, Castiglione A, Crocé LS, Tiri-
belli C, et al. Incidence and natural course of fatty liver in
the general population: The Dionysos study. Hepatol Baltim Md.
2007;46:1387-91.

3. Bedogni G, Miglioli L, Masutti F, Tiribelli C, Marchesini G, Bellen-
tani S. Prevalence of and risk factors for nonalcoholic fatty liver
disease: The Dionysos nutrition and liver study. Hepatol Baltim
Md. 2005;42:44-52.

4. Day CP, James OF. Steatohepatitis: A tale of two ‘‘hits’’? Gas-
troenterology. 1998;114:842-5.

5. Schwenger KJP, Allard JP. Clinical approaches to non-alcoholic
fatty liver disease. World J Gastroenterol. 2014;20:1712-23.

6. Ong JP, Younossi ZM. Epidemiology and natural history of NAFLD
and NASH. Clin Liver Dis. 2007;11:1-16.

7. Solis-Herruzo JA, Solis-Mufioz P.
non-alcoholic fatty liver disease].
2008;100:195-201.

[Genetic factors in
Rev Esp Enferm Dig.

20.

21.

22.

23.

24.

25.

26.

. Nalbantoglu ILK, Brunt EM. Role of liver biopsy in nonalcoholic

fatty liver disease. World J Gastroenterol. 2014;20:9026-37.

. Bar$i¢ N, Leroti¢ I, Smirci¢-Duvnjak L, Tomasi¢ V, Duvn-

jak M. Overview and developments in noninvasive diagnosis
of nonalcoholic fatty liver disease. World J Gastroenterol.
2012;18:3945-54.

. Bedossa P. Pathology of non-alcoholic fatty liver disease. Liver

Int Off J Int Assoc Study Liver. 2017;37 Suppl 1:85-9.

. Mishra P, Younossi ZM. Abdominal ultrasound for diagnosis of

nonalcoholic fatty liver disease (NAFLD). Am J Gastroenterol.
2007;102:2716-7.

. Festi D, Schiumerini R, Marzi L, di Biase AR, Mandolesi D, Mon-

trone L, et al. Review article: The diagnosis of non-alcoholic
fatty liver disease-availability and accuracy of non-invasive
methods. Aliment Pharmacol Ther. 2013;37:392-400.

. Bohte AE, van Werven JR, Bipat S, Stoker J. The diagnostic

accuracy of US, CT, MRI and 1H-MRS for the evaluation of hepa-
tic steatosis compared with liver biopsy: A meta-analysis. Eur
Radiol. 2011;21:87-97.

. Chen J, Talwalkar JA, Yin M, Glaser KJ, Sanderson SO, Ehman

RL. Early detection of nonalcoholic steatohepatitis in patients
with nonalcoholic fatty liver disease by using MR elastography.
Radiology. 2011;259:749-56.

. Fracanzani AL, Valenti L, Bugianesi E, Andreoletti M, Colli

A, Vanni E, et al. Risk of severe liver disease in nonalcoho-
lic fatty liver disease with normal aminotransferase levels:
A role for insulin resistance and diabetes. Hepatol Baltim Md.
2008;48:792-8.

. Neuman MG, Cohen LB, Nanau RM. Biomarkers in nonal-

coholic fatty liver disease. Can J Gastroenterol Hepatol.
2014;28:607-18.

. Wilkins T, Tadkod A, Hepburn I, Schade RR. Nonalcoholic fatty

liver disease: Diagnosis and management. Am Fam Physician.
2013;88:35-42.

. Angulo P, Hui JM, Marchesini G, Bugianesi E, George J, Farrell

GC, et al. The NAFLD fibrosis score: A noninvasive system that
identifies liver fibrosis in patients with NAFLD. Hepatol Baltim
Md. 2007;45:846-54.

. Musso G, Gambino R, Cassader M, Pagano G. Meta-analysis:

Natural history of non-alcoholic fatty liver disease (NAFLD) and
diagnostic accuracy of non-invasive tests for liver disease seve-
rity. Ann Med. 2011;43:617-49.

Harrison SA, Oliver D, Arnold HL, Gogia S, Neuschwander-Tetri
BA. Development and validation of a simple NAFLD clinical sco-
ring system for identifying patients without advanced disease.
Gut. 2008;57:1441-7.

Tapper EB, Krajewski K, Lai M, Challies T, Kane R, Afdhal N,
et al. Simple non-invasive biomarkers of advanced fibrosis in the
evaluation of non-alcoholic fatty liver disease. Gastroenterol
Rep. 2014;2:276-80.

Sumida Y, Yoneda M, Hyogo H, Itoh Y, Ono M, Fujii H, et al.
Validation of the FIB4 index in a Japanese nonalcoholic fatty
liver disease population. BMC Gastroenterol. 2012;12:2.

Guha IN, Parkes J, Roderick P, Chattopadhyay D, Cross R, Harris
S, et al. Noninvasive markers of fibrosis in nonalcoholic fatty
liver disease: Validating the European liver fibrosis panel and
exploring simple markers. Hepatol Baltim Md. 2008;47:455-60.
Kaswala DH, Lai M, Afdhal NH. Fibrosis assessment in nonal-
coholic fatty liver disease (NAFLD) in 2016. Dig Dis Sci.
2016;61:1356-64.

Calés P, Lainé F, Boursier J, Deugnier Y, Moal V, Oberti F, et al.
Comparison of blood tests for liver fibrosis specific or not to
NAFLD. J Hepatol. 2009;50:165-73.

Ratziu V, Massard J, Charlotte F, Messous D, Imbert-Bismut
F, Bonyhay L, et al. Diagnostic value of biochemical mar-
kers (FibroTest-FibroSURE) for the prediction of liver fibrosis
in patients with non-alcoholic fatty liver disease. BMC Gastro-
enterol. 2006;6:6.


http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0360
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0365
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0370
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0375
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0380
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0385
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0390
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0395
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0400
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0405
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0410
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0415
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0420
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0425
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0430
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0435
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0440
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0445
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0450
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0455
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0460
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0465
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0470
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0475
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0480
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0485

172

I. Cebreiros Lopez, J.A. Noguera Velasco

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

Enomoto H, Bando Y, Nakamura H, Nishiguchi S, Koga M. Liver
fibrosis markers of nonalcoholic steatohepatitis. World J Gas-
troenterol. 2015;21:7427-35.

Chen C, Schmilovitz-Weiss H, Liu X, Pappo O, Halpern M, Sul-
kes J, et al. Serum protein N-glycans profiling for the discovery
of potential biomarkers for nonalcoholic steatohepatitis. J Pro-
teome Res. 2009;8:463-70.

Vanderschaeghe D, Laroy W, Sablon E, Halfon P, van Hecke A,
Delanghe J, et al. GlycoFibroTest is a highly performant liver
fibrosis biomarker derived from DNA sequencer-based serum
protein glycomics. Mol Cell Proteomics MCP. 2009;8:986-94.
Ito K, Kuno A, lkehara Y, Sugiyama M, Saito H, Aoki Y, et al.
LecT-Hepa, a glyco-marker derived from multiple lectins, as a
predictor of liver fibrosis in chronic hepatitis C patients. Hepatol
Baltim Md. 2012;56:1448-56.

Wieckowska A, Papouchado BG, Li Z, Lopez R, Zein NN, Felds-
tein AE. Increased hepatic and circulating interleukin-6 levels
in human nonalcoholic steatohepatitis. Am J Gastroenterol.
2008;103:1372-9.

Haukeland JW, Damas JK, Konopski Z, Lgberg EM, Haaland
T, Goverud |, et al. Systemic inflammation in nonalcoholic
fatty liver disease is characterized by elevated levels of CCL2.
J Hepatol. 2006;44:1167-74.

Abiru S, Migita K, Maeda Y, Daikoku M, Ito M, Ohata K, et al.
Serum cytokine and soluble cytokine receptor levels in patients
with non-alcoholic steatohepatitis. Liver Int Off J Int Assoc
Study Liver. 2006;26:39-45.

Genc H, Dogru T, Kara M, Tapan S, Ercin CN, Acikel C,
et al. Association of plasma visfatin with hepatic and systemic
inflammation in nonalcoholic fatty liver disease. Ann Hepatol.
2013;12:548-55.

Kowdley KV, Belt P, Wilson LA, Yeh MM, Neuschwander-Tetri BA,
Chalasani N, et al. Serum ferritin is an independent predictor of
histologic severity and advanced fibrosis in patients with nonal-
coholic fatty liver disease. Hepatol Baltim Md. 2012;55:77-85.
Targher G. Relationship between high-sensitivity C-reactive pro-
tein levels and liver histology in subjects with non-alcoholic
fatty liver disease. J Hepatol. 2006;45:879-81.

Walenbergh SMA, Houben T, Rensen SS, Bieghs V, Hendrikx T, van
Gorp PJ, et al. Plasma cathepsin D correlates with histological
classifications of fatty liver disease in adults and responds to
intervention. Sci Rep. 2016;6:38278.

Kwok R, Tse YK, Wong GLH, Ha Y, Lee AU, Ngu MC, et al.
Systematic review with meta-analysis: non-invasive assess-
ment of non-alcoholic fatty liver disease-the role of transient
elastography and plasma cytokeratin-18 fragments. Aliment
Pharmacol Ther. 2014;39:254-69.

Cusi K, Chang Z, Harrison S, Lomonaco R, Bril F, Orsak B, et al.
Limited value of plasma cytokeratin-18 as a biomarker for NASH
and fibrosis in patients with non-alcoholic fatty liver disease.
J Hepatol. 2014;60:167-74.

Lemoine M, Ratziu V, Kim M, Maachi M, Wendum D, Paye F,
et al. Serum adipokine levels predictive of liver injury in non-
alcoholic fatty liver disease. Liver Int Off J Int Assoc Study Liver.
2009;29:1431-8.

Friedman JM, Halaas JL. Leptin and the regulation of body
weight in mammals. Nature. 1998;395:763-70.

Considine RV, Sinha MK, Heiman ML, Kriauciunas A, Stephens
TW, Nyce MR, et al. Serum immunoreactive-leptin concen-
trations in normal-weight and obese humans. N Engl J Med.
1996;334:292-5.

Le D, Marks D, Lyle E, Corless CL, Diggs BS, Jobe BA, et al. Serum
leptin levels, hepatic leptin receptor transcription, and clinical
predictors of non-alcoholic steatohepatitis in obese bariatric
surgery patients. Surg Endosc. 2007;21:1593-9.

. Pirvulescu I, Gheorghe L, Csiki I, Becheanu G, Dumbrava M,

Fica S, et al. Noninvasive clinical model for the diagnosis of
nonalcoholic steatohepatitis in overweight and morbidly obese

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

patients undergoing bariatric surgery. Chir Buchar Rom1990.
2012;107:772-9.

Charlton M, Angulo P, Chalasani N, Merriman R, Viker
K, Charatcharoenwitthaya P, et al. Low circulating levels
of dehydroepiandrosterone in histologically advanced nonal-
coholic fatty liver disease. Hepatol Baltim Md. 2008;47:
484-92.

Jarrar MH, Baranova A, Collantes R, Ranard B, Stepanova M,
Bennett C, et al. Adipokines and cytokines in non-alcoholic fatty
liver disease. Aliment Pharmacol Ther. 2008;27:412-21.

Zou CC, Liang L, Hong F, Fu JF, Zhao ZY. Serum adiponectin,
resistin levels and non-alcoholic fatty liver disease in obese
children. Endocr J. 2005;52:519-24.

Boyraz M, Cekmez F, Karaoglu A, Cinaz P, Durak M, Bideci A.
Serum adiponectin, leptin, resistin and RBP4 levels in obese
and metabolic syndrome children with nonalcoholic fatty liver
disease. Biomark Med. 2013;7:737-45.

Chalasani N, Deeg MA, Crabb DW. Systemic levels of lipid
peroxidation and its metabolic and dietary correlates in
patients with nonalcoholic steatohepatitis. Am J Gastroenterol.
2004;99:1497-502.

Fromenty B, Robin MA, Igoudjil A, Mansouri A, Pessayre D. The
ins and outs of mitochondrial dysfunction in NASH. Diabetes
Metab. 2004;30:121-38.

Videla LA, Rodrigo R, Orellana M, Fernandez V, Tapia G,
Quinones L, et al. Oxidative stress-related parameters in the
liver of non-alcoholic fatty liver disease patients. Clin Sci Lond
Engl 1979. 2004;106:261-8.

Saricam T, Kircali B, Koken T. Assessment of lipid peroxi-
dation and antioxidant capacity in non-alcoholic fatty liver
disease. Turk J Gastroenterol Off J Turk Soc Gastroenterol.
2005;16:65-70.

Orellana M, Rodrigo R, Varela N, Araya J, Poniachik J, Csendes
A, et al. Relationship between in vivo chlorzoxazone hydroxy-
lation, hepatic cytochrome P450 2E1 content and liver injury
in obese non-alcoholic fatty liver disease patients. Hepatol Res
Off J Jpn Soc Hepatol. 2006;34:57-63.

Barr J, Vazquez-Chantada M, Alonso C, Pérez-Cormenzana
M, Mayo R, Galan A, et al. Liquid chromatography-mass
spectrometry-based parallel metabolic profiling of human and
mouse model serum reveals putative biomarkers associated
with the progression of nonalcoholic fatty liver disease. J Pro-
teome Res. 2010;9:4501-12.

Kalhan SC, Guo L, Edmison J, Dasarathy S, McCullough AJ, Han-
son RW, et al. Plasma metabolomic profile in nonalcoholic fatty
liver disease. Metabolism. 2011;60:404-13.

Li H, Wang L, Yan X, Liu Q, Yu C, Wei H, et al. A proton
nuclear magnetic resonance metabonomics approach for bio-
marker discovery in nonalcoholic fatty liver disease. J Proteome
Res. 2011;10:2797-806.

Younossi ZM, Baranova A, Ziegler K, Del Giacco L, Schlauch K,
Born TL, et al. A genomic and proteomic study of the spec-
trum of nonalcoholic fatty liver disease. Hepatol Baltim Md.
2005;42:665-74.

Trak-Smayra V, Dargere D, Noun R, Albuquerque M, Yaghi C,
Gannagé-Yared M-H, et al. Serum proteomic profiling of obese
patients: correlation with liver pathology and evolution after
bariatric surgery. Gut. 2009;58:825-32.

Allen KJ, Mifsud NA, Williamson R, Bertolino P, Hardikar W.
Cell-mediated rejection results in allograft loss after liver cell
transplantation. Liver Transplant. 2008;14:688-94.

Bieback K, Kern S, Kliiter H, Eichler H. Critical parameters for
the isolation of mesenchymal stem cells from umbilical cord
blood. Stem Cells Dayt Ohio. 2004;22:625-34.

Miller MH, Walsh SV, Atrih A, Huang JTJ, Ferguson MAJ, Dillon
JF. Serum proteome of nonalcoholic fatty liver disease: A mul-
timodal approach to discovery of biomarkers of nonalcoholic
steatohepatitis. J Gastroenterol Hepatol. 2014;29:1839-47.


http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0490
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0495
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0500
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0505
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0510
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0515
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0520
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0525
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0530
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0535
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0540
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0545
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0550
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0555
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0560
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0565
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0570
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0575
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0580
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0585
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0590
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0595
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0600
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0605
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0610
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0615
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0620
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0625
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0630
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0635
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0640
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0645
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0650
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0655
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0660

Higado graso no alcohdlico y laboratorio

173

62.

63.

64.

65.

66.

Marzuillo P, Grandone A, Perrone L, Miraglia del Giudice E.
Understanding the pathophysiological mechanisms in the pedia-
tric non-alcoholic fatty liver disease: The role of genetics. World
J Hepatol. 2015;7:1439-43.

Xu R, Tao A, Zhang S, Deng Y, Chen G. Association
between patatin-like phospholipase domain containing 3
gene (PNPLA3) polymorphisms and nonalcoholic fatty liver
disease: A HuUGE review and meta-analysis. Sci Rep. 2015;5:
9284.

Dongiovanni P, Romeo S, Valenti L. Genetic factors in the patho-
genesis of nonalcoholic fatty liver and steatohepatitis. BioMed
Res Int. 2015;2015:460190.

Liu YL, Reeves HL, Burt AD, Tiniakos D, McPherson S, Leathart
JBS, et al. TM6SF2 rs58542926 influences hepatic fibrosis pro-
gression in patients with non-alcoholic fatty liver disease. Nat
Commun. 2014;5:4309.

Zeybel M, Hardy T, Robinson SM, Fox C, Anstee QM, Ness T, et al.
Differential DNA methylation of genes involved in fibrosis pro-
gression in non-alcoholic fatty liver disease and alcoholic liver
disease. Clin Epigenetics. 2015;7:25.

67.

68.

69.

70.

7.

Lee J, Kim Y, Friso S, Choi SW. Epigenetics in non-alcoholic fatty
liver disease. Mol Aspects Med. 2017;54:78-88.

Pirola CJ, Fernandez Gianotti T, Castafio GO, Mallardi P, San
Martino J, Mora Gonzalez Lopez Ledesma M, et al. Circulating
microRNA signature in non-alcoholic fatty liver disease: From
serum non-coding RNAs to liver histology and disease pathoge-
nesis. Gut. 2015;64:800-12.

Crespo G, Fernandez-Varo G, Marifio Z, Casals G, Miquel R, Mar-
tinez SM, et al. ARFI, FibroScan, ELF, and their combinations in
the assessment of liver fibrosis: A prospective study. J Hepatol.
2012;57:281-7.

Castéra L, Sebastiani G, Le Bail B, de Lédinghen V, Couzigou
P, Alberti A. Prospective comparison of two algorithms combi-
ning non-invasive methods for staging liver fibrosis in chronic
hepatitis C. J Hepatol. 2010;52:191-8.

Takaki S, Kawakami Y, Miyaki D, Nakahara T, Naeshiro N, Mura-
kami E, et al. Non-invasive liver fibrosis score calculated by
combination of virtual touch tissue quantification and serum
liver functional tests in chronic hepatitis C patients. Hepatol
Res Off J Jpn Soc Hepatol. 2014;44:280-7.


http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0665
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0670
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0675
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0680
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0685
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0690
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0695
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0700
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0705
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710
http://refhub.elsevier.com/S1888-4008(17)30117-4/sbref0710

	Valoración de la enfermedad por hígado graso no alcohólico desde el laboratorio clínico
	Introducción
	Epidemiología
	Fisiopatología
	Diagnóstico
	Biopsia hepática
	Técnicas de imagen
	Biomarcadores
	Pruebas de función hepática
	Biomarcadores de fibrosis
	Glicobiología
	Marcadores de inflamación
	Marcadores de apoptosis
	Adipoquinas
	Marcadores de estrés oxidativo
	Metabolómica y proteómica
	Genética
	Epigenética

	Combinación de técnicas no invasivas

	Discusión y conclusiones
	Conflicto de intereses
	Bibliografía


